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FRUIT HARVESTING MACHINE . . 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to vacuum operated fruit har 

vesting machines. More particularly, this invention 
relates to picker heads, air?ow control valves, and dis 
charge valves of fruit harvesting machines and further 
relates to a transport for transporting the fruit harvest 
ing machine between adjacent rows of fruit trees. 

2. Description of the Prior Art ‘ 
Presently there exist many types of vacuum operated 

fruit harvesting machines designed to harvest fruit from 
fruit trees. One such type of vacuum operated fruit 
harvesting machine comprises a picker head which is 
connected in ?uid communication with a vacuum 
source by sections of rigid or ?exible conduits. US. Pat. 
Nos. 2,545,072, 3,473,312, and 3,664,104 illustrate vac 
uum fruit harvesting machines. The primary disadvan 
tage of these types of fruit harvesting machines is the 
fact that a large amount of vacuum is required to pull 
the fruit from their stems. 
Other types of fruit harvesting machines have been 

developed to reduce the amount of vacuum required to 
separate the fruit from the stem. Speci?cally, these 
types of fruit harvesting machines are illustrated in US. 
Pat. Nos. 2,711,625, 3,538,695, 3,591,949, 3,756,001, and 
3,898,785, and typically comprise some type of twisting 
mechanism which operates to twist the fruit as the fruit 
is conducted into the conduits by the vacuum source. 
Unfortunately, the twister heads usually comprise com 
plex mechanisms which increase the cost and the reli 
ability of the fruit harvesting machine when operating 
in working conditions. Moreover, the twister heads 
tend to be heavy thereby causing great fatigue to the 
operators harvesting the fruit. For these reasons, twister 
heads have not been widely accepted in the trade. 

Therefore it is an object of this invention to provide 
an apparatus which overcomes the aforementioned 
inadequacies of the prior art devices and provides an 
improvement which is a signi?cant contribution to the 
advancement of the fruit harvesting machine art. 
Another object of this invntion is to provide a fruit 

harvesting machine including a lightweight picker head 
which easily separates the fruit from the stem without 
the need of a substantial amount of vacuum supplied to 
the picker head. 
Another object of this invention is to provide a fruit 
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harvesting machine wherein the picker. head is void of 50 
moving parts which add to the weight and complexity 
thereof and which may fail under working conditions. 
Another object of this invention is to provide a fruit 

harvesting machine including an air?ow control valve 
for reducing the air?ow through the picker head while 
a fruit is not being picked. 
Another object of this invention is to provide a fruit 

harvesting machine wherein the air?ow control valve 
reduces the air?ow through the picker head thereby 
conserving energy and maintaining the maximum pres 
sure differential at the picker head. 
Another object of this invention is to provide a fruit 

harvesting machine including an air?ow control valve 
which avoids drawing unwanted leaves, branches and 
debris into the picker head. 
Another object of this invention is to provide a dis 

charge valve which operatively connects the vacuum 
source relative to the picker head enabling the har 
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2 
vested fruit to be discharged into a storage area while 
minimizing the amount of air from ?owing back to the 
vacuum source as the fruit are discharged. 
Another object of this invention is to provide a fruit 

harvesting machine including a mobile transport for 
transporting the various components of the fruit har 
vesting machine. 
Another object of this invention is to provide a fruit 

harvesting machine wherein the mobile transport is 
designed to travel between adjacent rows of fruit trees 
enabling the operators to conveniently manipulate the 
conduits of the fruit harvesting machine to pick the fruit 
from the trees. 
The foregoing has outlined some of the more perti 

nent objects of the invention. These objects should be 
construed to be merely illustrative of some of the more 
prominent features and applications of the intended 
invention. Many other bene?cial results can be attained 
by applying the disclosed invention in a different man 
ner or modifying the invention within the scope of the 
disclosure. Accordingly, other objects and a fuller un 
derstanding of the invention may be had by referring to 
the summary of the invention and the detailed descrip 
tion describing the preferred embodiment in addition to 
the scope of the invention de?ned by the claims taken in 
conjunction with the accompanying drawings. 

SUMMARY OF THE INVENTION 

The invention is de?ned by the appended claims with 
a speci?c embodiment shown in the attached drawings. 
For the purpose of summarizing the invention, the in 
vention comprises a fruit harvesting machine having a 
picker head connected to an air?ow control valve. The 
air?ow control valve is then connected by a plurality of 
a rigid and ?exible conduits to a discharge valve. The 
discharge valve is connected to a vacuum source. The 
invention further includes a novel transport which sup 
ports a plurality of discharge valves, the vacuum 
source, and the required engine for operating the vac 
uum source. 

The picker head of the invention comprises a unique 
design which utilizes the principles of leverage to 
quickly and easily separate the fruit from the stems at 
the calexes thereof. More speci?cally, the picker head 
of the invention comprises an input conduit having an 
internal wall. A gripper means is angularly positioned 
relative to the internal wall of the input conduit. As the 
picker head is moved toward a fruit, the gripper means 
securely grips the stern of the fruit at a distance from the 
input to the input conduit. The vacuum produced by the 
vacuum source draws the fruit into the input conduit at 
which time the fruit pivots about the internal wall (here 
inafter referred to as the primary fulcrum point) of the 
input of the input conduit. During the pivoting about 
the primary fulcrum point, a great amount of leverage 
force is exerted at the calex of the fruit thereby causing 
the calex and correspondingly, the stem, to be peeled 
and separated from the fruit. In the event the stem slips 
within the gripper means or the stem itself stretches or 
in that the event the fruit deforms against the primary 
fulcrum point, the fruit will begin to roll along the inter 
nal wall or lumen of the input conduit at a moving point 
hereinafter referred to as the secondary fulcrum point. 
Although the leverage force is substantially reduced as 
the fruit pivots against the secondary fulcrum point, the 
degree of separation between the stern and the fruit is 
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greatly increased thereby assuring that the stern will 
still be separated from the fruit. 
The air?ow control valve of the invention basically 

comprises a pair of gates which pivot from a closed 
position blocking the ?ow of air to the vacuum source 
to an opened position. A diaphragm is operatively con 
nected to the gates to open the gates when a pressure 
differential exists between the reduced pressure of the 
air contained within the picker head and the atmo 
spheric air pressure. Bleed ports are provided within the 
gates to enable the picker head to be evacuated of air by 
the vacuum source. When a fruit is positioned in the 
input of the picker head, the fruit blocks the ?ow of 
atmospheric air into the picker head. The air contained 
within the picker head is evacuated through the bleed 
ports to the vacuum source. The diaphragm senses the 
reduction of air pressure within the picker head and 
opens the gates. When the gates are open, the vacuum 
source quickly evacuates all of the air contained within 
the input conduit, the air?ow control valve, and the 
conduits connecting the airflow control valve to the 
vacuum source. The atmospheric air pressure then 
forces the fruit through the picker head, the airflow 
control valve and through the conduits to be dis 
charged. Once the fruit passes through the gates of the 
air?ow control valve, atmospheric air ?lls the interior 
of the picker head. The diaphragm senses the presence 
of atmospheric air in the picker head and then closes the 
gates of the air?ow control valve. It should be appreci 
ated that the gates of the air?ow control valve are open 
only for the time required for the fruit to pass through 
the picker head and through the gates. This substan 
tially reduces air?ow through the system while a fruit is 
not actually being picked. The reduced air?ow con 
serves energy and enables the vacuum source to main 
tain maximum reduced pressure capability at the picker 
head. The reduced air?ow also avoids drawing un 
wanted leaves, branches, and debris into the system. 
The discharge valve of the invention basically com 

prises a pair of gates which are opened by means of a 
pair of gate operating levers. As a harvested fruit ap 
proaches the discharge valve, the fruit engages the gate 
operating levers which in turn, open the gates to allow 
the fruit to pass therethrough and be discharged into a 
storage area. Immediately after the fruit passes the gate 
operating levers, the gates return to the closed position. 
In the closed position, the gates prevent air from ?ow 
ing back and entering the output of the discharge valve 
and ?owing to the vacuum source. The discharge valve 
also serves to reduce the velocity of the harvested fruit 
as the fruit is discharged from the system. 
The mobile transport of the invention comprises a 

unique design which facilitates transporting of the fruit 
harvesting machine between adjacent rows of fruit 
trees. The transport supports the engine which powers 
the transport and also powers the vacuum source of the 
fruit harvesting machine. A housing is connected to the 
vacuum source and a ?lter means is incorporated 
therein for ?ltering the evacuated air before the air 
?ows into the vacuum source. A manifold is connected 
in ?uid communication with the housing. The manifold 
is positioned parallel or transverse to the longitudinal 
axis of the transport. One or more discharge valves are 
then connected perpendicularly to the manifold en 
abling the ?exible conduits to extend from the side of 
the transport. The harvested fruit discharged from the 
discharge valve is received by a pair of troughs posi 
tioned parallel to opposing sides of the manifold. The 
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4 
troughs guide the discharged fruit into a storage bin 
being pulled behind the transport. Alternatively, the 
troughs guide the discharged fruit into storage bins 
placed at intervals along the row of fruit trees. 
The foregoing has outlined rather broadly the more 

pertinent and important features of the present inven 
tion in order that the detailed description of the inven 
tion that follows may be better understood so that the 
present contribution to the art can be more fully appre 
ciated. Additional features of the invention will be de 
scribed hereinafter which form the subject of the claims 
of the invention. It should be appreciated by those 
skilled in the art that the conception and the speci?c 
embodiment disclosed may be readily utilized as a basis 
for modifying or designing other structures for carrying 
out the same purposes of the present invention. It 
should also be realized by those skilled in the art that 
such equivalent constructions do not depart from the 
spirit and scope of the invention as set forth in the ap 
pended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and objects 
of the invention, reference should be had to the follow 
ing detailed description taken in connection with the 
accompanying drawings in which: 

FIG. 1 is a perspective view of a fruit harvesting 
machine of the invention; 
FIG. 2 is a side view of the picker head of the inven 

tion; 
FIG. 3 is a side view of the picker head of the inven 

tion; 
FIG. 4 is a cross-sectional view of FIG. 3 along lines 

4—4 showing the interior con?guration of the picker 
head; 

FIG. 5 is a cross-sectional view of FIG. 2 along lines 
5-5 showing the ?rst embodiment of the gripper 
means; 
FIG. 6 is a partial cross-sectional view showing the 

second embodiment of the gripper means; 
FIG. 7 is a perspective view of the third embodiment 

of the gripper means; 
FIG. 8 is a cross-sectional view of the picker head 

showing the second embodiment of the restriction 
means as comprising an air in?atable bag secured to the 
interior of the picker head; 

FIG. 9 is a frontal view of the air?ow control valve 
of the invention as looking down the input thereof; 

FIG. 10 is a cross-sectional view of FIG. 9 along lines 
10-10; 
FIG. 11 is a side view of the air?ow control valve of 

FIGS. 9 and 10 with the cover and the diaphragm hav 
ing been removed; 
FIG. 12 is a frontal view of the discharge valve of the 

invention as looking down the input thereof; 
FIG. 13 is a cross-sectional view of FIG. 12 along 

lines 13—13; 
FIG. 13A is a plan view of the piece of material from 

which the catcher of the discharge valve is manufac 
tured; 
FIG. 14 is a cross-sectional view of FIG. 12 along 

lines 14—14; 
FIG. 15 is a rear view of the transport of the inven 

tion; and 
FIG. 16 is a side view of the transport shown in FIG. 

15. 
Similar reference characters refer to similar parts 

throughout the several views of the drawings. 



5 
DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT 

FIG. 1 is a perspective view of a fruit harvesting 
machine 10 of the invention. Basically, the fruit harvest 
ing machine 10 comprises a picker head 12 connected to 
an air?ow control valve 14. The air?ow control valve 

' 14 is connected to one or more lightweight rigid con 
duits 16. Preferably, conduits 16 are serially intercon 
nected by means of gasketed ?ttings 16A, which are 
common in the trade. A length of ?exible conduit 18 
interconnects the rigid conduits 16 to a discharge valve 
20 connected to a mobile transport 22. A shoulder har 
ness 24 may be connected to one of the conduits 16 to 
aid the operator 17 in supporting the weight of the 
conduits 16, the picker head 12, and the air?ow control 
valve 14. The picker head 12, air?ow control valve 14, 
discharge valve 20, and transport 22 are novel to this 
invention and will be described hereinafter under sepa 
rate sub-headings. It should be appreciated, however, 
that each of the above components, or a combination 
thereof, may be incorporated into existing fruit harvest 
ing machines without departing from the spirit and 
scope of this invention. 

PICKER HEAD 

As shown in FIGS. 2, 3, and 4, the picker head 12 of 
the invention comprises a curved input conduit 26. 
Preferably, a bend 28 of the input conduit 26 forms an 
obtuse angle between the output 30 and the input 32 of 
the input conduit 26. The input 32 of the input conduit 
26 is further defined as having a lower concave lip 
portion 34, as seen from the interior of the input 32. The 
lower lip portion 34 is de?ned as having a radial curva 
ture represented by the letter “R” with the upper edge 
or internal wall 36 of the input 32 being the center of the 
radius. The lower lip portion 34 and the curvature of 
the input conduit 26 cooperate to prolong the distance 
in which the fruit 46 is radially conducted into the input 
conduit 26, the purpose of which is explained in detail 
hereinafter. 
A gripping means generally designated as 38 is con 

nected relative to the upper edge 36 of the input 32 of 
the conduit 26. The gripping means 38 comprises two 
rounded ?anges or teeth members 40A and 40B which 
angularly extend from the upper edge or internal wall 
36 ‘of the input 32. A protuberance 42 is integrally 
molded to the outside of the upper edge 36 of the input 
32. The teeth members 40a and 40b are connected to the 
protuberance 42 by means of a threaded fastener 44 or 
the like such that the gripping means 38 will be posi 
tioned an appreciable distance from the upper edge 36 
of the input 32. ‘_ 
The picker head 12 of the invention substantially 

reduces the amount of vacuum required to harvest fruit. 
Speci?cally, the picker head 12,“ being a completely 
passive device with no moving components, operates to 
quickly and easily separate the fruit 46 from the stem 48. 
More particularly, the fruit 46 is separated from the 
stem 48 at the calex 52 by ?rst moving the picker head 
12 toward the fruit such that the stem 48 of the fruit 46 
is guided between the teeth members 400 and 40b of the 
gripping means 38 to enable the gripping means 38 to 
grip the stem 48. At this point, the reduced pressure 
within the input conduit 26 (produced by the vacuum 
source) causes atmospheric pressure to draw the fruit 46 
into the input 32 ‘of the input conduit 26. Having the 
stem 48 securely ‘grasped by the gripping means 38, they 

4,388,798 

15 

20 

25 

30 

35 

40 

55 

65 

6 
fruit 46 is conducted into the input 32 in a radial path 
during which time the fruit 46 pivots along the upper 
edge or internal wall 36 of the input conduit 26 (herein 
after called the primary fulcrum point 36A). Assuming 
the gripping means 38 has securely gripped the stem 48 
of the fruit 46 and further assuming that the fruit 46 is 
substantially non-compressable, the stem 48 will be 
separated from the fruit 46 at the calex 52 thereof in a 
peeling action as the fruit 46 is conducted radially into 
the input 32 of the input conduit 26. Should the stem 48 
slip within the gripping means 38 or stretch, or should 
the fruit 46 become deformed as the fruit 46, pivots 
against the primary fulcrum point 36A, the stem 48 may 
not be peeled completely from the fruit 46 during this 
radial motion. When this occurs, the exterior surface of 
the fruit 46 will roll along the lumen 54 of the input 
conduit 26 at a moving fulcrum point hereinafter re 
ferred to as a secondary fulcrum point 54A. When piv 
‘oting at the secondary fulcrum point 54A, the fruit 46 
will roll along the lumen 54 of the input conduit 26 until 
the calex 52 is peeled completely off of the fruit 46 
thereby separating the stem 48 from the fruit 46. 

It should be appreciated that the design of the picker 
head 12 uses the principles of leverage to easily separate 
the stem 48 from the fruit 46. Speci?cally, as the fruit 46 
is conducted into the input 32 of the input conduit 26 
along the path represented by the letters “CP” and as 
the fruit 46 pivots against the primary fulcrum point 
36A, the amount of leverage force exerted on the calex 
52 of the fruit 46 to separate the stem 48 from the fruit 
46 will be equal the ratio of one-half the diameter of the 
fruit 46 to the distance between the point at which the 
stem 48 is gripped by the gripping means 38 and the 
primary fulcrum point 36A, times the force on the fruit 
46 produced by atmospheric air pressure forcing the 
fruit 46 into the input conduit 26. This leverage force is 
continually exerted on the calex 52 so long as the fruit 
46 is conducted along path CP. For example, assuming 
the fruit is three inches in diameter and the distance 
between the point at which the stem 48 is grasped by the 
gripping means 38 and the primary fulcrum point 36A is 
one-fourth of an inch, the amount of leverage force 
exerted on the calex 52 of the fruit 46 will equal six 
times the force exerted on the fruit 46 itself. In most 
instances, this leverage force should be sufficient to 
separate the stem 48 from the fruit 46. Should the stem 
48 stretch or slip within the gripping means 38, or 
should the fruit 46 become deformed against the pri 
mary fulcrum point 36A such that the fruit 46 rolls 
along the lumen 54 of the input conduit 26, the leverage 
force applied to the calex 52 will be substantially re 
duced. This is due to the fact that the fruit 46 is now 
moving along a controlled path represented by the 
letters “CP”, rather than along the radial path RP. 
However, the adversed effects of such a reduction in 
the leverage force are minimized because of two fac 
tors. First, by the time the fruit 46 begins to pivot along 
the secondary fulcrum point 54A, the fruit 46 will have 
traveled a substantial distance along the path CP and 
will therefore have attained a large amount of inertial 
‘kinetic force which, when added to the force of the 
atmospheric pressure against the fruit 46 itself, is suffi 
cient to separate the stem 48 from the fruit 46. Secondly, 
the degree of separation between the stem 48 and the 
fruit 46, as represented by the distance “S”, between the 
radial path RP and the controlled path CP, progres 
sively increases as ‘the fruit 46 is conducted further into 
the input conduit 26. Experiments have shown that 
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these two factors, which are enhanced by the curvature 
of the input conduit 26 with respect to the gripping 
means 38, assure that the stem 48 will always be sepa 
rated from the fruit 46. 
The gripping means 38 functions to securely grip the 

stem 48 of the fruit 46 being picked as the stem 48 is 
engaged between the two teeth members 400 and 40b. 
In order to increase the gripping capabilities of the 
gripping means 38, the inner edges 58A and 58B of the 
teeth members 400 and 40b are preferably cut at an 
angle such that the cross-sectional con?guration of the 
inner edges 58A and 58B are disposed parallel to one 
another, as shown in FIG. 5. Moreover, the inner edges 
58A and 58B are preferably disposed in an overlapping 
manner with respect to one another at the bottommost 
portion of the vee 41 formed at the intersection of the 
two teeth members 40:: and 40b. The angled surfaces of 
the inner edges 58A and 58B together with the overlap 
ping feature assures that the stem 48 of the fruit 46 will 
be deformed and thus securely gripped therebetween as 
the stem 48 is engaged between the teeth members 400 
and 40b. Additionally, the overlapping inner edges 58A 
and 58B almost completely eliminates breakage or cut 
ting of the stem 48 as the stem 48 is separated from the 
fruit 46 at the calex 52 thereof. 
FIG. 6 illustrates a second embodiment of the grip 

ping means 38 wherein the inner surfaces of the inner 
edges 58A and 58B of the teeth members 40A and 40B 
mate with one another to grip the stem 48 therebe 
tween. Speci?cally, an angled member 60 is welded to 
the upper surface of the ?rst tooth member 40A to form 
an inner edge 58A having a cross-sectional con?gura 
tion which is V-shaped. correspondingly, another an 
gled member 62 is welded to the upper surface of the 
second tooth member 40B to form an inner edge 58B 
having a triangular cross-sectional con?guration, which 
mates with the V-shaped cross-sectional con?guration 
of the ?rst tooth member 48A. The mating relationship 
of the V-shaped and the triangular cross-section con?g 
uration of the inner edges 58A and 58B, respectively, 
causes the stem 48 to be lightly squeezed and deformed, 
and thus gripped, when the stem 48 is forced toward the 
vee 41 of teeth members 40. 

Finally, FIG. 7 illustrates the third embodiment of 
the gripping means 38 as comprising a cam 64 which is 
pivotably connected to the ?rst tooth member 40A. 
Cam 64 is resiliently biased by means of spring 66 to 
pivot about axis 68 in the direction as shown by arrow 
70. A stop 72 is connected to the second tooth member 
40B. Preferably, the axis 68 of the cam 64 and the stop 
72 are angled with respect with one another for receiv 
ing the stem 48 of the fruit 46. When the stem 48 is 
engaged between the cam 64 and the stop 72 and pulled 
downwardly as the fruit 46 is conducted into the input 
conduit 26, cam 64 will pivot toward the stop 72 
thereby rigidly gripping the stem 48 of the fruit 46. 
After the stem 48 is separated from the fruit 46, spring 
66 will force the cam 64 to pivot in the direction shown 
by arrow 70 thereby releasing the separated stem 48. 

It is noted that the diameter of the input conduit 26 
must be at least as large as the diameter of the largest 
fruit 46 sought to be harvested. As smaller diameter 
fruit 46 are picked, there will be a great amount of 
?ow-by air which passes around the peripheral edges of 
the fruit 46 into the input conduit 26. As the amount of 
?ow-by air increases, the force of the atmospheric pres 
sure on the fruit 46 being conducted into the input con 
duit 26 will be effectively decreased. 
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8 
In order to substantially reduce the amount of ?ow 

by air around the periphery of the fruit, a restriction 
means 74 is provided by this invention. More particu 
larly, the ?rst embodiment of the restriction means 74 is 
shown in FIGS. 2, 3 and 4 and comprises a resilient 
diaphragm 76 which is secured about the edges of the 
input 32 of the input conduit 26 by means of a retaining 
ring 78 inserted through an aperture 80 in the protuber 
ance 42 to encircle the edges 77 of the diaphragm 76 and 
input 32 of the input conduit 26. A raised lip 82 may be 
incorporated about the input 32 of the input conduit 26 
to prevent the ring 78 from slipping off of the input 32. 
As shown in FIG. 3, the diaphragm 76 includes a cen 
tral opening 84 which is positioned eccentric to the 
input 32 of the input conduit 26. The eccentically posi 
tioned central opening 84 functions to guide the fruit 46 
being picked to a position close to the gripping means 
38 enabling the gripping means 38 to grasp the stem 48 
of the fruit 46 as close as possible to the calex 52 thereof 
thereby maximizing the amount of leverage force ex 
erted on the stem 48 when the fruit 46 is radially con 
ducted along the path CP into the input conduit 26. 
Furthermore, as the fruit 46 is radially conducted into 
the input conduit 26, the central opening 84 resiliently 
enlarges to form a seal about the fruit 46 thereby sub 
stantially eliminating any ?ow-by air about the periph 
eral edges of the fruit 46. Accordingly, without any 
?ow-by air ?owing into the input conduit 26, the input 
conduit 26 is rapidly evacuated by the vacuum source of 
the fruit harvesting machine 10 thereby increasing the 
amount of atmospheric pressure force on the fruit 46 
which forces the fruit 46 into the input conduit 26. 
The second embodiment of the restriction means 74 is 

shown in FIG. 8 and comprises an in?atable bag 86 
positioned annularly about the inside of the input 32 of 
the input conduit 26. More speci?cally, a plurality of 
inlet eyelets 88 are positioned through corresponding 
apertures 90 and 92 in the input conduit 26 and the side 
94 of the in?atable bag 86, respectively. The inlet eye 
lets 88 each include a passageway 96 which enables 
atmospheric air to enter the in?atable bag 86. The in?at 
able bag 86 is further secured to the input conduit 26 by 
folding the edges 98 and 100 of the in?atable bag 86 
over the edge of the input 32 of the input conduit 26. An 
annular ring 102 is positioned through the aperture 80 in 
the protuberance 42 to encircle and tightly seal the 
edges 98 and 100 of the in?atable bag 86 to the input 32. 
In operation, when a fruit is positioned in front of the 
input 32 of the input conduit 26, the input conduit 26 
will be partially evacuated. Atmospheric air enters the 
in?atable bag 86 via inlet eyelets 88 to in?ate the same 
against the peripheral edges of the fruit 46. The seal thus 
formed against the fruit 46 continues as the fruit 46 is 
radially conducted into the input conduit 26 along the 
path CP. Accordingly, ?ow-by air is prevented from 
leaking around the edges of the fruit 46 as the fruit 46 is 
radially conducted into the input conduit 26 thereby 
greatly increasing the effect of the atmospheric pressure 
in forcing the fruit 46 into the input conduit 26. 

AIRFLOW CONTROL VALVE ' 

FIGS. 9, 10, and 11 illustrate the air?ow control 
valve 14 of the invention. More particularly, FIG. 9 is a 
frontal view of the air?ow control valve 14 looking 
down the input 104 thereof; FIG. 10 is a cross-sectional 
view of FIG. 9 along lines 10-10; and FIG. 11 is a side 
view of the air?ow control valve 14 with the cover 120 
and diaphragm 150 having been removed. 
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Basically, the air?ow control valve 14 comprises an 
input conduit 108 having an inwardly disposed lip 110 
for receiving the output 30 of the input conduit 26 of the 
picker head 12. The air?ow control valve 14 further 
comprises an output conduit 112 positioned in axial 
alignment with the input conduit 108. The output con 
duit 112 includes an annular recess 114 for receiving the 
input of the rigid conduit 16 such that the inner surface 
of the rigid conduit 16 will be ?ush with the inner sur 
face of the output conduit 112. The input conduit 108 
and the output conduit 112 are positioned in axial align 
ment with one another by means of a pair of annular 
?anges 116 and 118 which are integrally molded and 
positioned on opposed sides of the input conduit 108 
and the output conduit 112. The two ?anges 116 and 
118 are arcuately shaped and are joined together to 
form a substantially cylindrical con?guration. A sub 
stantially dome-shaped cover 120 is then positioned 
over the ?rst annular ?ange 116, and a substantially ?at 
cover 122 is positioned over the second annular ?ange 
118. 
The air?ow control valve 14 further comprises a pair 

of gates 124 and 126 which are pivotably connected to 
the proximal end 128 of the output conduit 112. More 
particularly, each of the gates 124 and 126 comprise a 
con?guration substantially identical to a segment of a 
sphere. The ends 130A and 130B of the ?rst gate 124 
and the ends 132A and 132B of the second gate 126 are 
pivotably connected to opposing sides of the proximal 
end 128 of the output conduit 112. , 
The gates 124 and 126 function to open and close the 

input of the output conduit 112. Speci?cally, the ends 
130B and 132B of the gates 124 and 126 are respectively 
rigidly connected to spacers 134A and 134B. The spac 
ers 134A and 134B are rotatably disposed between the 
cover 122 and a pair of bosses 136A and 136B integrally 
molded to the proximal end 128 of the output conduit 
112. Fasteners such as rivets 138A and 138B are posi 
tioned through apertures in the bosses 136A and 136B, 
spacers 134A and 134B, and cover 122 to secure the 
cover 122 to the output conduit 112. The rivets 138A 
and 138B each includes a shoulder 140 which rests 
against the inside surface of the cover 122 to prevent the 
spacers 134A and 134B from binding between the 
bosses 136A and 136B and the cover 122. In a similar 
manner, the other ends 130A and 132A of the gates 124 
and 126 are rigidly connected to another pair of spacers 
142A and 142B which are rotatably disposed between 
the cover 120 and another pair of bosses 152A and 152B 
integrally molded to the proximal end 128 of the output 
conduit 112. Fasteners such as rivets 160A and 160B 
engage through apertures in the bosses 152A and 152B, 
spacers 142A and 142B, and cover 120 to secure the 
cover 120 to the output conduit 112. The rivets 160A 
and 160B each include a shoulder 162 which rests 
against the inner surface of cover 120 to prevent the 
spacers 142A and 142B from binding between the 
bosses 152A and 152B and the cover 120. It should be 
appreciated that with the ends 130A and 132A of the 
gates 124 and 126 being rigidly connected to spacers 
142A and 142B, rotation of the spacers 142A and 142B 
in the direction as shown by arrows 146A and 146B 
causes the gates 124 and 126 to pivot in the direction 
shown by arrows 148A and 148B thereby opening the 
proximal end 128 of the output conduit 112. 
A diaphragm 150 is positioned between the cover 120 

and the output conduit 112 for rotating the spacers 
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142A and 142B when a pressure differential exists be- ' 

10 
tween the atomospheric air pressure and the pressure 
within the input conduit 108. More particularly, dia 
phragm 150 comprises a pair of collars 156A and 156B 
having internal helical threads 154A and 154B. Corre 
sponding helical threads 144A and 144B are disposed 
exterially along the length of each of the spacers 142A 
and 142B, with the direction of the helical thread 144A 
being opposite to that of the helical thread 14413. The 
peripheral edge 158 of the diaphragm 150 is sealingly 
positioned between the terminal end 164 of the annular 
?anges, 116 and 118 and the cover 120 enabling the 
diaphragm 150 to ?ex inwardly in response to a pressure 
differential between the atmospheric air pressure and 
the pressure within the input conduit 108. Movement of 
the diaphragm 150 and the collar 156A and 156B in 
wardly as shown by arrow 166, causes the spacers 142A 
and 142B to rotate in the direction as shown by arrows 
146A and 146B thereby opening the gates 124 and 126 
in the direction as shown by arrows 148A and 148B. A 
return spring 168 is positioned between the collars 156A 
and 156B and the inner sides of the ends 130A and 132A 
of the gates 124 and 126 to urge the bosses 156A and 
156B and, correspondingly, diaphragm 150 to return to 
a position adjacent to the inside of cover 120 thereby 
closing gates 124 and 126. 
The air?ow control valve 14 operates in the follow 

ing manner. The gates 124 and 126 remain in their nor 
mally closed position by virtue of spring 168. When a 
vacuum source is connected relative to the output of the 
output conduit 112, a certain amount of the air con 
tained within the picker head 12 will bleed through the 
junction between the gates 124 and 126, and through the 
seal formed between the edges 170 of the proximal end 
128 of the output conduit 112 and the gates 124 and 126. 
The amount of bleed-through air is important for 
proper operation of the air?ow control valve 14, and 
may be increased by the incorporation of bleed ports 
172A and 172B through the gates 124 and 126. (See 
FIG. 9). Speci?cally, when a fruit 46 is positioned 
within the picker head 12, atmospheric air will be pre 
vented from ?owing into the interior of the picker head 
12. The air contained within the picker head 12 is then 
at least partially evacuated by the vacuum source by the 
air bleeding through the bleed ports 172. The pressure 
of the atmospheric air ?owing through apertures 174 in 
the cover 120 against the outside surface of the dia 
phragm 150 is then suf?cient to overcome the pressure 
exerted on the diaphragm 150 by the spring 168 thereby 
causing the diaphragm 150 to move inwardly in the 
direction shown by arrow 166. During such movement 
of the diaphragm 150, the gates 124 and 126 are pivoted 
to their open position enabling the fruit 46 to pass there 
through and be discharged through the output conduit 
112. Once the fruit 46 passes beyond the gates 124 and 
126, atmospheric air will again till the interior of the 
picker head 12 and therefore equalize the air pressure 
exerted on both sides of the diaphragm 150. Spring 168 
is then able to force the diaphragm 20 return to its posi 
tion adjacent to the inside of cover 20 thereby closing 
gates 124 and 126. 

Experiments with prototypes of the air?ow control 
valve 14 built according to this invention have indicated 
that the speed in which the gates 124 and 126 open is 
related to the size of the bleed ports 172 and the force of 
the spring 168 acting against the diaphragm 150. Ac 
cordingly, increasing the size of the bleed ports 172 or 
reducing the interior volume of the picker head 12 will 
enable the interior of the picker head 12 to be evacuated 
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more quickly, thereby enabling the atmospheric air 
pressure exerted against diaphragm 150 to more quickly 
overcome the tension in the spring 168 and open the 
gates 124 and 126. An opening time of approximately 
250 milliseconds has been achieved when the picker 
head 12 and the air?ow control valve 14 are built in the 
same proportion as shown in the drawings. It should be 
understood, however, that such proportional dimen 
sions may be changed to increase or decrease the open 
ing time of the gates 124 and 126. 

DISCHARGE VALVE 
FIGS. 12, 13, and 14 illustrate the discharge valve 20 

of the invention which enables the harvested fruit 46 to 
be discharged from the flexible conduit 18 into a storage 
area while minimizing the amount of ?ow back air 
which enters the output of the discharge valve 20 when 
the fruit 46 is discharged. 
The discharge valve 20 of the invention comprises an 

input conduit 180 and an output conduit 182. An annu 
lar ?ange 184 is secured around the circumference of 
the input conduit 180. Another annular ?ange 186 is 
similarly connected about the circumference of the 
output conduit 182. A substantially cylindrical manifold 
conduit 188 is then positioned concentrically about the 
input conduit 180 and the output conduit 182 and con 
nected to the ?anges 184 and 186 thereof. One end of a 
vacuum supply conduit 190 is connected through the 
wall of the cylindrical conduit 188, with the other end 
of the vacuum supply conduit 190 being dimensioned 
for connection to the vacuum source of the fruit har 
vesting machine 10. A plurality of vacuum vents 192 are 
positioned circumventially about the input conduit 180 
such that the air contained within the input conduit 180 
is evacuated by ?owing through the vacuum vents 192 
to the vacuum source. 
A pair of gates 194 and 196 are connected to the input 

of the output conduit 182. The gates 194 and 196 com 
prises a con?guration substantially identical to a seg 
ment of a sphere. The ends 198A and 198B and 200A 
and 200B of the gates 194 and 196, respectively, are 
pivotably connected to opposing sides of the output 
conduit 182. More particularly, two pair of bosses 202A 
and 202B extend from opposing sides of the cylindrical 
conduit 188 in axial alignment with another pair of 
bosses 204A and 204B integrally formed to extend from 
the outside surface of the output conduit 182. The 
bosses 202 and 204 are respectively connected together 
by a fastener such as a rivet 205. The ends 198 and 200 
of the gates 194 and 196 each include an aperture en 
abling the ends 198 and 200 to be pivotably connected 
about the respective bosses 204. As thus pivotably con 
nected, the gates 194 and 196 are able to pivot to an 
opened position between the cylindrical conduit 180 
and the output conduit 182. A pair of springs 206 and 
208 are respectively wrapped about each pair of bosses 
202A and 202B. The terminal ends 210 and 212 of each 
spring 206 and 208 are then bent around the outer edge 
of the gates 194 and 196 to urge the gates 194 and 196 
toward one another to a closed position. 
A pair of gate operating levers 214 and 216 are pivot 

ably connected to opposed sides of the input conduit 
180 at respective U-shaped members 218 and 220 which 
extend from opposing sides of the input conduit 180. 
The proximal end of each of the levers 214 and 216 
extends into their respective U-shaped member 218 and 
220 and are respectively connected thereto by means of 
hinge pins 222 and 224. The levers 214 and 216 each 
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include a length suf?cient to extend to the junction of 
the gates 194 and 196. As a fruit 46 is conducted 
through conduits 16 and 18 and enters the input conduit 
180, the fruit 46 will press against both of the levers 216 
causing the levers 214 and 216 to pivot into respective 
slots 224 and 226 incorporated within opposing sides of 
the input conduit 180. A pair of stops 226 and 228 are 
formed at opposing sides of the terminal end of the input 
conduit 180 to limit the travel of the levers 214 and 216. 
As the levers 214 and 216 are pivoted toward their slots 
224 and 226, the levers 214 and 216 will force the gates 
194 and 196 to pivot to their open position. A protuber 
ance 230 and 232 may be integrally formed along the 
edge 234 and 236 of each of the gates 194 and 196, 
respectively, to prevent the levers 214 and 216 from 
slipping off of the edge 234 and 236 of the gates 194 and 
196 as the gates 194 and 196 are pivoted to their open 
position. After the fruit 46 passes beyond the levers 214 
and 216, springs 206 and 208 force the gates 194 and 196 
to return to their closed position. When closed, the 
gates 194 and 196 prevent ?ow back air from entering 
the output of the output conduit 182 and ?owing to the 
vacuum source of the ?rst harvesting machine. 
A catcher 240 is connected to the output of the out 

put conduit 182 to reduce the velocity of the exiting 
fruit 46 and to change the direction of the fruit 46 such 
that the fruit 46 will be discharged in a direction perpen 
dicular to the axis of the output conduit 182. The design 
of the catcher 240 is best illustrated in FIG. 13A as 
being manufactured from a single piece of resilient ma 
terial having a butter?y con?guration. The con?gura 
tion of the catcher 240 is formed by sewing the outside 
curved edges 242 and 244 together thereby producing a 
curved conduit. The input of the catcher 240 is then 
connected to the output of the output conduit 182 by 
means of a retaining band 246 or the like. It should be 
appreciated that the catcher 240 thus formed has a seam 
located at the uppermost portion of the conduit along 
the entire length thereof. The seam therefore forms a 
vee 250 at the backside of the catcher 240. Accordingly, 
as the fruit 46 is discharged from the output conduit 182, 
the fruit will strike the vee 250 at which time the veloc 
ity of the fruit 46 will be greatly reduced and the direc 
tion of the fruit 46 will be changed such that the fruit 46 
will be discharged in a direction perpendicular to the 
axis of the output conduit 182. It should be appreciated, 
however, that the vee 250 cushions the fruit 46 as the 
velocity of the fruit 46 is reduced, thereby preventing 
the fruit 46 from being bruised or damaged. 

MOBILE TRANSPORT 

As shown in FIGS. 1, 15, and 16, the mobile transport 
22 of the invention comprises a frame 252 having four 
wheels 254 connected thereto. An engine 256 is secured 
to the frame 252 and is connected by a suitable transmis 
sion to drive the wheels 254. A hitch 258 is provided for 
pulling a storage bin 260 behind the transport 22. 
A vacuum source 262 is connected to the frame 252 

and is powered by the engine 256 by a pulley and belt 
assembly 264. Preferably, the vacuum source 262 com 
prises a positive displacement type vacuum pump. A 
housing 266 is connected above the vacuum source 262. 
The input conduit 268 of the vacuum source 262 ex~ 
tends into the housing 266. Suitable ?lter means 270 is 
connected to the input of the input conduit 268. Prefera 
bly, the ?lter means 270 comprises two or more auto 
motive air ?lters 272 connected to the input of the input 
conduit 268 by means of a plate and threaded stock 
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combination 274. ‘A trash door a 276 is positioned 
through. the bottom of the housing 266-to provide ac 
cess to the interior of the housing 266 for cleaning. A 
manifold 278 is ‘connected in ?uid communication with 
the housing 266. The manifold 278 may extendparallel 
to the longitudinal axis of the transport 22, as shown in 
FIGS. 15 and 16. Alternatively, the manifold 278 may 
extend transverse to the longitudinal axis of the trans 
port 22. A plurality of discharge valves 20 are then 
connected in ?uid communication with the manifold 
278. Preferably, the input and output conduits 180 and 
182 of the discharge valves 20 extend perpendicular to 
the manifold 278. This enables the flexible conduits 18 
to extend outwardly from the sides of the transport 22 
as the transport 22 travels between rows of fruit trees. 
More importantly, however, the discharge valves 20 are 
preferably disposed perpendicular to the manifold 278 
to enable the catchers 240 to be positioned immediately 
above a pair of troughs 280 which extend parallel to 
opposing sides of the manifold 278. Each trough 280 is 
preferably made of a resilient material such as flexible 
nylon material or canvas such that the fruit 46 will be 
cushioned as it exits the catcher 240. The troughs 280 
are sloped rearwardly enabling the harvested fruit 46 to 
roll into another trough 282 which leads to the storage 
bin 260. 

It should be appreciated that, as the transport 22 
travels between rows of fruit trees, the workers are able 
to conveniently harvest the fruit from the trees. The 
harvested fruit then automatically flows into the storage 
bin 260. When the storage bin 260 is ?lled with fruit, the 
storage bin 260 is hauled away by a forklift and an 
empty one is reconnected to the transport 22. It should 
be understood, however, that a plurality of storage bins 
260 may be placed at regular intervals along the row of 
fruit trees, with trough 282 being pivotably connected 
to the juncture of troughs 280 such that the harvested 
fruit ?ows into the individual storage bins 260. 
The present disclosure includes that contained in the 

appended claims as well as that of the foregoing de 
scription. Although this invention has been described in 
its preferred form with a cerain degree of particularity, 
it is understood that the present disclosure of the pre 
ferred form has been made only by way of example and 
that numerous changes in the details of construction and 
the combination and arrangement of parts may be re 
sorted to without departing from the spirit and scope of 
the invention. 
Now that the invention has been described: 
What is claimed is: . 
1. A picker head for connection to a vacuum operated 

fruit harvesting machine, comprising in combination: 
an input conduit having an internal wall; 
an outlet disposed at one end of said input conduit, 

said outlet being in ?uid tight connection with a 
source of partial vacuum associated with said har 
vesting machine; - 

an inlet of said input conduit, said inlet disposed re 
mote from said outlet; and 

a gripping means for gripping the stem of a fruit; and 
means mounting said gripping means in an angular 
relationship relative to said internal wall of said 
input conduit and adjacent said inlet enabling at 
least a portion of said internal wall of said input 
conduit to function as a fulcrum when said grip 
ping means is gripping the stem of the fruit and the 
fruit is ‘at least partically disposed in said input 
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conduit to intensify the force required to remove 
the fruit from the fruit stem. 

2. The picker head as set forth in claim 1, wherein 
said input conduit is curved and of cylindrical con?gu 
ration. 

3. The picker head as set forth in claim 2, wherein 
said fulcrum is disposed diametrically opposite a por 
tion of the internal surface of said input conduit, said 
portion having a radius of curvature substantially equal 
to the distance between said portion of said fulcrum and 
said portion having a center of curvature disposed at 
said fulcrum. 

4. The picker head as set forth in claim 1, wherein 
said gripping means comprises a ?rst tooth member and 
a second tooth member coplanar therewith, said ?rst 
and said second tooth members de?ning therebetween a 
substantially “V” shaped region for receiving and guid 
ing said stem between said tooth members until said 
stem is gripped between said tooth members. 

5. The picker head as set forth in claim 4, wherein 
said ?rst and said second tooth members each include 
an inner edge, said inner edges de?ning said “V” 
shaped region, said inner edge of said ?rst tooth mem 
ber lying in a ?rst plane, said inner edge of said second 
tooth member lying in a second plane, said ?rst and said 
second planes being disposed at substantially the same 
angle relative to said coplanar tooth members and said 
inner edges partially overlapping each other enabling 
gripping of said stem therebetween. 

6. The picker head as set forth in claim 4, wherein the 
inner edge of said ?rst tooth member comprises a sub 
stantially “V”-shaped cross-section and the inner edge 
of said second tooth member comprises a substantially 
triangular cross-section which mates with the “V” 
shaped cross-section of the inner edge of said ?rst tooth 
member. 

7. The picker head as set forth in claim 4, wherein 
said gripper means includes a cam pivotably connected 
to said ?rst tooth member, a stop connected to said 
second tooth member and being angularly positioned 
relative to the pivotable axis of said cam, and a spring 
means for urging said cam away from said stop whereby 
the stem of the fruit is gripped between said cam and 
said stop after being moved therebetween and whereby 
said spring means releases the stem after the fruit is 
separated from the stem. 

8. The picker head as set forth in claim 1, further 
including a restriction means positioned within said 
inlet of said input conduit for resiliently reducing the 
effective inlet diameter of said input conduit to mini 
mize the amount of flow-by air drawn into said input 
conduit around the peripheral edges of the fruit as fruits 

'> of different sizes are harvested. 
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9. The picker head as set forth in claim 8, wherein 
said restriction means comprises a resilient diaphram 
secured about the inlet of said input conduit, said dia 
phram including a central opening therein for receiving 
the fruit being picked whereby said central opening 
resiliently expands and forms a seal around the periph 
eral edges of the fruit as the fruit is conducted into said 
input conduit. 

10. The picker head as set forth in claim 9, wherein 
said central opening is positioned in said resilient dia 
phram eccentric to said input conduit to guide the fruit 
toward said gripping means enabling said gripping 
means to grip the stem of the fruit at a position close to 
the calex of the fruit. 
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11. A picker head for connection to a vacuum oper 
ated fruit harvesting machine, comprising in combina 
tiOn: 

an input conduit; 
an outlet disposed at one end of said input conduit, 

said outlet being in ?uid tight connection with a 
source of partial vacuum associated with said har 
vesting machine; 

an inlet of said input conduit, said inlet disposed re 
mote from said outlet; 

a gripping means angularly disposed adjacent said 
inlet for gripping a stem of a fruit, said gripping 
means enabling said fruit to roll along said gripping 
means through said inlet, said inlet including a 
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fulcrum relative to said stem and said fruit to inten 
sify the force required to remove said stem from 
said fruit; and 
restriction means positioned within said inlet for 
resiliently reducing the diameter of said inlet to 
minimize the amount of flow-by air drawn into said 
input conduit and around said fruit, said restriction 
means comprising an annular air in?atable bag 
secured adjacent said inlet by an eyelet, said eyelet 
including a passageway enabling atmospheric air to 
enter into and in?ate said bag as said fruit passes 
through said inlet. \ 
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